[Umbilical cord blood as a source of stem cells].
Umbilical cord blood (UCB) is a source of the rare but precious primitive hematopoietic stem cells (HSC) and progenitor cells that can reconstitute the hematopoietic system in patients with malignant and nonmalignant disorders treated with myeloablative therapy. UCB cells possess an enhanced capacity for progenitor cell proliferation and self-renewal in vitro. UCB is usually discarded, and it exists in almost limitless supply. The blood remaining in the delivered placenta is safely and easily collected and stored. The predominant collection procedure currently practiced involves a relatively simple venipuncture, followed by gravity drainage into a standard sterile anti-coagulant-filled blood bag, using a closed system, similar to the one utilized on whole blood collection. After aliquots have been removed for routine testing, the units are cryopreserved and stored in liquid nitrogen. UCB banks are being established throughout the world and UCB units are collected for allogeneic unrelated and related HSC transplantation. In unrelated cord blood banks donated UCB units are collected and stored for allogeneic use in patients who do not have an identified HLA matched relative. UCB banks report available units to national and international donor registries. The second model of UCB banking is referred to as family banking, where UCB is stored for the benefit of the donor or their family members. After more than one decade of clinical experience, it is currently accepted that UCB transplants, related and unrelated, are equivalent to or might compare favorably with bone marrow (BM) transplants, especially in children. Initial studies of long-term survival in children with both malignant and non-malignant hematologic disorders, who were transplanted with UCB from a sibling donor, demonstrated comparable or superior survival to children who received BM transplantation. One factor that limits the use of UCB transplantation in adult patients is the relatively limited number of HSC that may be harvested from umbilical cord, resulting in a slower time to engraftment and higher transplant related mortality, mainly due to the long aplasia period after transplantation and susceptibility to viral and fungal infections. Despite prolonged periods of aplasia, the apparent reduction in the incidence and severity of graft versus host disease (GVHD) may in turn underline comparable rates of survival in some series comparing UCB to adult-donor sources. The "naive" nature of UCB lymphocytes may explain the lower incidence and severity of GVHD encountered in UCB transplantation compared to the allogeneic BM transplant setting. UCB transplantation does not seem to be associated with increased rates of disease relapse. The available data suggest that nucleated cell dose in UK unit should be the primary criterion for donor selection. In 1991, the UCB transplantation program was established at the Zagreb University Hospital Center for related transplants, and until now 4 UCB transplantations have been performed successfully. In order to speed up the engraftment rate, several strategies such as multiple UCB transplants and ex vivo expansion of HSC have been assayed. The current strategies are focused on the development of much more efficient technologies for ex vivo production of progenitor cells, but whether expansion will speed engraftment and improve outcome after UCB remains to be determined. UCB is known to contain extremely immature stem cells. Consequently, such pluripotent or, perhaps, multipotent stem cells have been proposed as elements suitable for cellular therapy and regenerative medicine. Up to date there are no conclusive data regarding these possibilities but preliminary in vitro and animal studies in the field of tissue regeneration suggest some degree of plasticity and/or transdifferentiation. UCB cells are showing their unique qualities and potential, and consequently UCB banks might dramatically increase the scope of their clinical application.